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Record-carrier body provided with a relief structure of optically detectable servo-track portions and sector addresses and 
apparatus for forming said structure. 

@ A record carrier body is described, provided with sector 
addresses (12) and servo-track portions 113). As the max- 
imum width of the servo-track portions is at least 60% of the 
track period (P r ), in a direction transverse to the track 
direction* end is at least of the order of twice the maximum 
width of the sector-address areas (15), it is possible to obtain 
an Improved tracking signal in addition to a satisfactory 
address signal. An improved information signal can be 
obtained by recording the information (22) in the lands 
between the servo tracks. 
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Record-carrier body provided with, a relief structure of 
optically detectable servo-track portions and sector 
addresses and apparatus for forming said structure ♦ 

The Invention relates to a record-carrier body In 
which a user can record information by means of optical 
radiation, which record-carrier body comprises a substrate 
and a recording layer on said substrate and which has been 

5 provided with a preformed optically detectable relief 
structure of servo-track portions and sector addresses 
in which address information about associated recordable 
portions of the record-carrier body is contained in the 
form of optically detectable areas which alternate with 

w intermediate areas , which areas in the sector addresses 

have another phase depth than the servo- track portions ♦ The 
Invention also relates to an apparatus for recording a 
structure in conformity with the relief structure of sector 
addresses and servo-track portions of said record-carrier 

16 body* 

The record-carrier body may be a circular disc- 
shaped substrate carrying a recording layer in which 
optically detectable changes can be produced by a radiation 
beam of sufficiently high intensity. The servo-track 

20 portions may comprise grooves recessed in the substrate 
surface or ridges formed on the substrate surface , and the 
sector-address areas may comprise pits recessed in the 
substrate surface or hills formed on this surface* The 
sector addresses may situated between successive servo 

25 track portions 9 viewed in the track direction, so as to 
form one composite track. This track extends over the 
entire surface area of the recording layer and is 
preferably a spiral track, but alternatively it may 
comprise a multitude of concentric tracks. 

30 When the sector addresses and servo track portions 

are exposed to a radiation beam which is focussed to form a 
small radiation spot, this beam is split into a zero-order 



PHN -11.261 



2 



aubbeam, first-order eubbeame and higher-order subbeams* 
Herein, phase depth is to be understood to mean the phase 
difference between the zero-order subbeam and a first- 
order subbeam* This phase depth is determined by the 
geometry of the sector-address areas and the servo-track 
portions , inter alia by the depth or height of these 
areas and track portions* 

Such a record-carrier body is known inter alia 
from United States Patent Specification No* ^,363,41 6. 
As described In said Patent Specification, the servo -track 
portions are employed during the recording of Information 
by the user for detecting and correcting the radial 
position of a radiation spot formed on the recording layer 
by a radiation beam* This enables the requirements imposed 
on the drive and guide mechanisms, for moving the write 
spot and the record carrier body relative to each other, 
to be less stringent, so that the write apparatus can be 
simpler and cheaper* 

Preferably, the radial position of the radiation 
spot relative to a servo-track portion is detected by means 
of the "push-pull" or differential method* This method 
employs two radiation-sensitive detectors, which are 
arranged in the path of the radiation beam issuing from 
the record carrier body and which receive radially diffe- 
rent portions of this beam. The difference between the 
output signals of the two detectors contains information 
- about the radial position of the radiation spot relative 
to the servo-track portion. Xf said output signals are 
equal, the centre of the radiation spot coincides with 
the central axis of the servo-track portion* The diffe- 
rential tracking method may be employed only if the servo 
grooves have such a depth or the servo ridges have such a 
height that their phase depth is of the order of 90°. 

The sector-address areas are read using the 
91 Central— Aperture" or Integral method* Xn accordance with 
this method the variation of the overall intensity of 
the radiation originating from the record carrier body 
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and traversing an objective system Is detected by neans of 
a single detector arranqed on the optical axis or fcy iteans 
of the tvic detectors employed for tracking, whose output 
signals are added to each other. Far optimum reed-out of 

5 the sector addresses the areas therein should have a phsse 
depth of approximately 180°. 

It has been found that, in addition to the phase 
depth, the width, measured In the direction transverse to 
the track direction, of the servo- track portions and the 

10 sector-address areas also has a substantial influence on 
the amplitude of the signals obtained whai the user 
information is recorded. In the record-carrier body in 
accordance with United States Patent Specification no. 
4,363,116, vrtiich is intended to be scanned by means of a 

15 radiation spot whose half-intensity value is approximately 
800 nm, the servo- tr ade portions and the sector-address 
areas have a width of approximately 600 nm, whilst the 
period, transverse to the track direction, of the track 
structure is approximately 1600 nm. The half -intensity 

20 diameter of a radiation spit is equal to the distance 
between two points where the intensity is half the inten- 
sity ■ in the centre of the radiation spot. By means of the 
known record-carrier body it is possible to obtain a 
different tracking signal of moderate signal amplitude. 

25 It is an object of the invention to provide a 

record-carrier body vrtiich, when scanned for the purpose of 
information recording, produces a differential tracking 
signal of substantially higher signal anplitude. It is 
another object of the invention to obtain an improved 

30 information signal of hiqher siqnal anplitude when the 
information areas recorded by the user are read in accor- 
dance with the integral read method. 

In accordance with a first aspect of the inven- 
tion the record-carrier body is characterized in that the 

35 maxinum width of the servo-track portions is at least 

60 % of the track period, transverse to the track direction, 
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and is at least of the order of twice the maxiirum width of 
the sector-address areas. 

The use of the co n cep t "maximum width" is 
related to the fact that the servo grooves or ridges and 
5 the sector-address pits or hills need not have perpendi- 
cular walls, but in practice generally have dolique walls. 
The maxinum width is then the width at the location of the 
recording-layer surface which is remote fron the substrate. 
Apart fron a maxiirum width the servo grooves and sectar- 
10 address pits also have an effective width. The shallow 
servo grooves are generally V-shaped in cross-section. For 
such a groove shape the geom e trical effective width is 
approximately half the maxiirum width. The deeper pits In the 
sector addresses are frequently trapezoidal. For such pits the 
15 effective width is equal to half the sum of the maxiirum width 
and the mininum width. 

The Invention is based on the recognition of the 
fact that for a maxiirum anplitude of the differential 
tracking signal the effective width of the servo-tr a ck 
20 portions should be of the order of half the trade period, 
whilst far a maxiirum amplitude of the integral read signal 
produced by the sector address areas the effective width 
of these areas should be of the order of one third of the 
track period. In accordance with the invention the concept 
25 vised until now In the manufacture of the master disc for 
such record-carrier bodies, of recording both the sector 
addresses and the servo-track portions by means of one 
radiation spot, is abandoned and two radiation spots of 
different dimensions are used, so that the sector address 
30 areas and the servo-track portions each can be given their 
optiirum widths, which differ from each other. 

It is to be noted that European Patent Application 
no. 0,100,995 describes a record-carrier body provided with 
servo-track portions in the form of grooves and sector 
35 addresses In the form of pits. In said Patent Application 
it is stated that the width of the servo grooves may be 
equal to or larger than the width of the pits in the 
sector addresses. However, said European Patent Application 
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deals vith the problem that at the location of the 
aector addres a satisfactory tracking by means of 
differential method is not possible if the pits of the 
sector addresses have. a depth of which corresponds 

6 to a phase depth of 180° for pits having straight vails * 
Here, \ is the wavelength of the radiation beam used for 
reading the addresses and recording the user information. 
In order to solve this problem it is proposed to give 
the pits of the sector addresses the same depth as the 
1° servo grooves, the depth of the order of an odd 

multiple of > /8 f which corresponds to a phase depth of 
approximately 90° for pits having straight walls* In this 
record-carrier body the phase depths of the pits and the 
grooves therefore are not different as in the record carrier 
body in accordance with the present invention* Moreover* 
and which is even more important, the ratio between the 
widths of the servo-track portions and the sector-address 
areas in the record carrier body in accordance with 
European Patent Application no* 0,100,995 differs from 
20 that in the record-carrier body proposed in the present 
Application* 

In European Patent Application no* 0,100,995 
the widths are expressed as the half-intensity width V q 
of the scanning spot* The servo grooves have a width of 
25 V q /2 and the pits of the sector addresses have a width 
of V /3, so that the width of the servo grooves is 
approximately 1*5 times the width of the pits* In a 
record carrier body in accordance with a preferred embodi- 
ment of the invention, which is intended to be scanned by 
30 means of a radiation spot whose half- intensity width is 
approximately 800 nm, the width of the servo-track 
portions is approximately 1200 nm, or 3/2 # V q , and that 
of the pits is approximately 600 nm, or 3/*t*V 0 « Further, 
European Patent Application no* 0,100,995 does not mention 
35 anything about the relation between the maximum track 
width and the track period* 

In accordance with a second aspect of the invention 
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two radiation spots, for recording the servo-track 
areas and the sector addresses respectively, are utilized 
in order to increase the amplitude of the signal obtained 
during the subsequent read-out of the information recorded 
by the user. In accordance vith this aspect a record 
carrier in accordance with the invention is characterized 
in that the servo-track portions constitute continuous 
tracks and the sector addresses are situated between servo 
tracks which are situated adjacent each other in a direc- 
tion transverse to the track direction. 

In this record carrier body a user does not record 
the information in the servo-track portions, as was custo- 
mary until now, but in the lands between the servo 
tracks, i.e. on flat parts of the recording layer. As a 
result of this, the information areas, which comprise mel- 
ted-away portions of the recording layer, can be 
detected better than when these areas are situated in the 
servo grooves. 

The invention further relates to apparatus for 
forming a structure of sector addresses and servo-track 
areas on a photo-sensitive layer of a master disc. This 
apparatus, which comprises a radiation-source system for 
producing two radiation beams, a separate intensity modula- 
tor for each of the beams, and an objective system for 
focussing the beams to form two radiation spots of 
different dimensions, is characterized in that the smaller 
radiation spot is employed for recording the sector 
addresses and the larger radiation spot for recording the 
servo- track portions. 

It is to be noted that it is known from United 
States Patent Specification no. 4,027,330 to employ two 
radiation spots for simultaneously recording information 
areas and a servo track. In accordance with this United 
States Patent Specification, however, the wider radiation 
spot is employed for recording broader information areas 
and the narrower radiation spot for recording a narrow servo 
track. The Information areas have the form of locally wide- 
ned portions of the servo track and are distributed over the 
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entire length of the servo track and hence do not 
conotitute sector-address areas. 

The apparatus In accordance with the invention 
may be characterized further in that, viewed in a 
direction transverse to the longitudinal direction ofthe 
servo-track portions to be recorded, the tic radiation spots 
have the same position. * 

However, preferably^ the apparatus is characterzed 
further in that, viewed in a direction transverse to the 
longitudinal direction of the servo-track portions to be 
recorded, the two radiation spots are shifted 
relative to one another* 

Ihe sector addresses are then recorded between the 
turns of the servo track. The user information is subse- 
quently also recorded in these lands, which enables the 
information areas to be read more effectively by means of 
the Integral read method. 

For reading the sector addresses and recording 
information in a record carrier body having continous 
servo tracks and sector addresses situated between these 
tracks, a user must employ a write-read apparatus 
modified in accordance with the invention, This apparatus, 
which comprises a radiation-source system for producing a 
single or double write-read beam, an intensity modulator 
arranged in the path of the beam, and an objective system 
for focussing the beam to form a single or double write/ 
read spot, is characterized in that there is provided an 
auxiliary beam for the purpose of tracking, which 
auxiliary beam is focused by means of the objective system 
to form an auxiliary ra4iation spot which, viewed in a 
direction transverse to the direction of a servo track, is 
shifted relative to the single or double write/read spot 
over the distance equal to half the track period in a 
direction transverseto the track direction. 

After the user has recorded information in the 
record-carrier body in accordance with the preferred 
embodiment, a record carrier is obtained which is 
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characterized by contlnous servo tracks between which 
sector addresses are situated, Information areas being 
recorded between successive sector addresses, viewed In the 
track direction* 
6 Embodiments of the invention will now be 

described in more detail, by way of example, with reference 
to the accompanying drawings* In the drawings : 

Fig* 1 is a plan view of a part of a record 
carrier body in accordance with a first embodiment of the 
10 Invention, 

Fig. 2 shows two adjacent sector addresses of this 
record carrier body to an enlarged scale, 

Fig. 3 is a radial sectional view of a part of 
said record carrier body at a location outside the sector 
15 addresses, 

Fig, k is a radial sectional view of a part of 
said record carrier body at the location of the sector 
addresses, 

Fig» 5 is a tangential sectional view of a part of 
20 said record carrier body, 

Fig. 6 is a plan view of a part of a record carrier 
body in accordance with a preferred embodiment of the 
Invention, 

Fig. 7 is a radial sectional view of a part of said 
25 record carrierbody at the location of sector addresses, 
Fig. 8 is a tangential sectional view of a part 
of said record carrier body, 

Figure 9 shows an apparatus for recording the sector 
addresses and the servo-track portions, in accordance with 
30 a first embodiment of the invention, 

Fig. 10 shows a part of such an appratus in 
accordance with a second embodiment, and 

Fig. 11 shows a combined write/read apparatus for 
recording and reading information in a record-carrier body 
35 in accordance with the invention. 

The record-carrier body 1^ as shown in Figure 1 
comprises a track 10, for example a spiral track, of which 
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Figure 1 shove only two of the multitude of turne. 
Each turn of the track Is divided into a large number of 
sectors, for example 6k of 128. Each sector comprises a 
servo-track portion 13, in vhich a user can record 
information, and a sector address 12, in vhich inter alia 
the address of the associated servo- track portion 13 ie 
encoded in digital form in optically readable areas 15 
shovn in Figure 2. Both these areas and the servo-track 
portions 13 can be detected optically, so that before 
a block of information is recorded the desired address 
can be detected and, both before and during recording, 
steps can be taken to ensure that a vrlte spot 
accurately follovs the servo-track portions. The record- 
carrier body 1 has a recording layer in vhich an optically 
detectable change isproduced vhen it is exposed to 
radiation of sufficiently high intensity. 

The method by which and the a jparatus by means of 
vhich the addresses are read and the servo track portions 
are followed during the recording of the information by 
the user and the manner in which the recorded user 
information can be read fall beyond the scope of the 
present invention and are therefore not described here. 
For these subjects reference is made to United States 
Patent Specification no. 4,363,116. 

Figure 2 shows part of two radially adjacent 
sectors of the track lO. As is shovn in this Figure, 
the sector addresses are formed by areas 15 vhich 
alternate with intermediate areas 16 in the track direc- 
tion. Between the consecutive turns of the track 10 lands 
"\k are situated at the same level as the intermediate 
areas 16. The servo track portions may comprise ridges 
situated on the surface of the intermediate areas 16 and 
the lands Ik or, as is shovn in Figure 3, grooves 
recessed in this surface. In the latter case the sector 
address areas comprise pits in said surface, vhich are 
deeper than the servo grooves, as can be seen in Figure 
k. 

It is to be noted that for the sake of clarity the 
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widths of the track 10 and of the lands 14 in Figure 1 
have been exaggerated in conparison with the total surface 
areas of the record carrier. In reality the record carrier 
body has a diameter of, far exanple, approximately 30 can 

* and the radial period P r , i.e. the period of the track 
structure in the radial direction r, is, for exanple, 
1600 nm. The length of the sector addresses has also been 
exaggerated in conparison with the servo track portions 13. In 
practice, the length of the portions 13 is, for example of the order 

10 of magnitude of 10 to 100 times the length of the sector addresses 12. 
Figure 3 is a radial sectional view of a part of 
the r ecord carrier body, taken on the line 3-3 f in Figure 
1 , at a loc at io n where only ser v o-H a ck portions 13 are 
situ a ted. The servo-track portions 13 ccnprise giuu v es 

15 recessed in the surfaces of the lands 14, which grooves 
can be followed by means of the differential method. 
As set forth in British Patent Specification no. 2,034,097 
these grooves have a phase depth of the order of 90°. 
These groo v e s are shallow and their walls have a large 

20 angle of inclination 6 1 , of the order of 80°. The substrate 
17 carries a thin recording layer 18. This layer may be a 
reflecting layer, comprising, for exanple, bisnuth or 
tellurium as its principal element. The track structure is 
then scanned with a beam which is projected from underneath 

25 and which traverses the substrate, as is indicated by the 
arrow 19. Moreover, a protective coating 20 may be provided 
on the recording layer 18. 

Figure 4 is a radial sectional view taken on the 
line 4-4 • in Figure 1 , showing a part of the reoard- 

30 carrier body at the location where the sector addresses 
are situated. It has been assumed that at the location 
where the sectional view has been taken two areas 15 
are situated adjacent each other in the radial direction. 
As will become apparent from a comparison with Figure 3, 

35 these areas are deeper than the servo trackpor t ions, 
whilst the angle of inclination % 2 ijs ' far exanple, of 
the order of 30° to 60°. 
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Fig. 5 is a tangential sectional view of a 
part of the record-carrier body, taken cn the line 5-5' in 
Figure 1. As Figure 5 shows, each sector address caiprises 
an address portion 12a and a synchronizing portion 12b, 

6 which each ccnprise a plurality of pits 15 of uniform 
dimensions, recessed in the substrate. The sequence of pits 
in the portion 12a represents the aidress information. 
The pits in the portion 12b have a fixed spatial frequency 
and upon read-ait they produce a clock siqnal for 

10 controlling, for example, the clock frequency of a signal 
source which serves for modulating the amplitude of the 
write beam with which the user recor d s the information. 

By means of a write beam whose Intensity is nrrtiiij^ ^ 
in oanfcrmity with the user information to be recorded, for 

15 exanple, pits 22 can be melted in tte recording layer at the 
location of the track portions 13, so that information areas 
are farmed which have a different reflection coefficient 
than the surrounding areas. After the information has teen 
recorded the user has a record carrier in which the servo- 

20 trade portions 13 and the sector addresses 12 constitute a 
phase structure, whilst the user information has been recorded 
in the farm of, for example, an anplitude structure. 

In accordance with the invention, as will be 
apparent from Figure 1 and a comparison of Figures 3 and 4, 

25 the maxiirum width of the servo track portions is at 

least twice the maximum width W „ - of the sector-eddress 

max. i 

areas and W jnaxl is larger than half the trade period In the 
radial direction (P r ) . In a record carrier for which P r - 
1600 nm and which is intended to be scanned with a 

30 radiation spot whose half-Intensity value is approximately 
800 nm is approximately 1200 ran and 2 is 

approximately 600 ran. The larger width of the servo-track 
portions ensures that the differential tracking signal has 
a better signal anplitude than the tracking signal 

35 obtained from record-carrier bodies known until now, In 
which the maxiirum track width is equal to the maxlxmm width 
of the sector address areas and is, for exanple, 600 ran. 
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An important advantage is, moreo v er , that far tte 
specified width of the servo track portions 13 the informa- 
tion areas 22 recorded in these portions by the user can be 
read better by means of the integral method than such track 
S portions 13 having a smaller width. The last-mentioned 
effect can be explained from the fact that the inf arroaticn 
areas 22, which differ from their surrounding area in that 
they have a different coefficient of reflection, can be 
det ec ted better when the groove portions 13 are wider and 

10 bear greater resemblance to the flat portions of the 
recording layer. 

The cptinum value" of the maximum track width for 
differential tracking and for Integral reading from the 
sector-address areas provided ty the invention, is the 

15 result of inventive use of insights obtained by vectorial 
diffraction computations. These show that as the servo- 
track portion becomes wider the artplitudes of the second 
and higher even diffraction orders decrease and, if the track 
depth remains the same, the arrplitude of a fi rst -order sub- 

20 beam increases as a result of the larger volume of the 
servo groove or ridge, and that as the maxinum track width 
more closely approximates to the radial period of the trade 
structure the phase depth will core closer to the cptinum 
value of 90°, even for larger depths of the servo track. 

25 It has been found that a specific value for the maxinum 
track width can be specified above which the amplitude of 
the differential tracking signal hardly increases. For a 
record carrier body which has a period P r of the order of 
1 600 nm and which is scanned with a radiation spot whose 

30 half-intensity value is approxinately 800 nm, said value 
is approximately 1200 nm. 

The vectorial diffraction theory teaches that the 
differential tracking signal is ideal for an effective track 
width equal to approximately half the radial track period. 

35 For V-shaped servo groo v e s this means that the maxinum 
groove width is substantially equal to the track period, 
so that the grooves would adjoin each other. From the 
point of view of manufacturing technology this is 
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undesirable* However, It is also found that for 
deviations of the order of 25% from the ideal track width 
a very acceptable tracking signal can be obtained. 
Therefore, for practical versions of the record carrier 
* body in accordance with the invention the optimum value 

for the maximum width of the servo-track portions is of the 
order of 75^ of the radLial track period.' Deviations 
of the order of 20% from this optimum value are 
permissible* 

10 Figure £ shows a record carrier body in accordance 

with a preferred embodiment of the invention. In this 
embodiment the servo-track portions adjoin each other in a 
tangential direction and constitute a continous spiral track 
or continuous concentric tracks 13. The sector addresses 

15 are now situated between the turns of the servo track 13* 
The optimum value for the maximum width of the servo 
track 13 is again of the order of 75% of the radial period 
p r » and the maximum track width is again at least twice 
the maximum width of the sector-address areas. 

20 Figure 7 ie a radial sectional view of a part of 

this record-carrier body, taken on the line 7-7 • in Figure 
6 at the location where the sector addresses are situated* 
It is assumed that at the location where this sectional 
view is taken two areas 15 adjoin each other in a radial 

25 direction* After the description of the first embodiment 
with reference to the Figures 3 and h 9 Fig. 7 is self- 
explanatory* Figure 8 is a tangential sectional view of a 
part of the record- carrier body, taken on the line 8-8 f 
in Figure 6. This Figure also requires no further 

30 explanation. 

In the record-carrier body shown in Figure 6 the 
information areas 22 are recorded by the user in the lands 
between two sero-track portions 13 and between two sector 
addresses 12* Since the surface for recording the 

35 information areas is now entirely flat, these areas can 
be read even better by means of the integral method than 
in the case where the information areas are recorded in 
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the wide servo track portions of the record carrier body 1 
shown in Figure 1. 

It is to be noted that the recording, of the user- 
information between the servo grooves or ridges need not 

5 be contained with a wider servo groove, but may aicp be 
applied to a record-carrier body with a narrower servo 
groove. Recording the information areas between the servo 
grooves or ridges then also has the advantage that these 
areas can be read more effectively, 

10 Figure 9 shows the basic diagram of an apparatus by means 

of which the sector addresses and the servo-track portions 
on a master disc can be produced. In this Figure the reference 
numeral 30 denotes the substrate of the master disc, far 
example a glass substrate. This substrate carries a pitoto- 

15 sensitive layer 31 , whose thickness has been selected in 
such a way that the sector-address areas, f cored after the 
development of the photo-sensitive layer, have a depth or 
height which is adapted to the wavelength of the beam with 
which the record-carrier body is to be scanned in order 

20 to obtain the correct phase depth. A radiation-source 
system 33 may ccnprise one laser or two separate lasers 34 
and 35, for exanple argon-ion lasers. This system produces 
tw radiation beams b^ and b^, of which hj serves for re- 
carding the sector addresses and b^ for recording the servo- 

25 track portions. The n ar r ow beans are widened, for exarrple 
ty means of telescopes ocnprising lenses 36, 37 and 39, 40 
respectively, the beam b,, being widened more than the beam t^. 
Thus, the beam is given such a width that it fills 
a substantial part of the entrance pupil of the objective 

30 systems 45. After having traversed its telescope the bean 
bj is coupled into the path of the beam hj by the mirror 
42 and a beam splitter, for example in the form of a beam- 
splitting mirror 43. A mirror 44 reflects the two beans 
to the objective system 45, which focusses each of the beans to 

35 form radiation spits V, and V 2 , respectively. Since the beam 
k, fillsa substantial part of the pupil of the objective 
system, this b e a m is focus sed to a minimal diffraction- 
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limited radiation spot. The beam b^, vftiich fills a snail 
part of the pupil, is focussed to farm a larger radiation 
spot V 2 . 

By rotating the disc about the axis 32 the radiation 
5 spots V 1 and V 2 will describe one turn on the disc. For 
recording a spiral track or a plurality of concentric 
tracks the radiation spots and the disc should be moved in 
a radial direction relative to each other either with a 
constant velocity or stepwise. For this -purpose, the mirror 
10 44 and the objective system 45 may be acconraodated in a 
housing which is moved in the direction indicated fcy the 
arrow 46. 

Modulators 47 and 49, for exanple aoou s to -op t i c al 
modulators, are arranged In the radiation paths of the beam 
15 fa,and the beam respectively, to switch the intensity 
of the relevant beam in conformity with the signal applied 
to the terminals 48, 48 v and 50, 50', respectively. When 
the sector addresses are recorded the modulator 47 Is 
switched between , a high level and a zero level at a high 
20 frequency. In the present apparatus the modulator 49 is 
then set to the zero level. During the recording of the 
servo-track portions the modulator 47 is set to the zero 
level and the modulator 49 operates contlnuaisly at an 
intermediate level. 
25 The exposure locally increases the solubility of 

the photo-sensitive layer. The desired relief pattern is 
obtained fcy a selective removal of the exposed photo- 
sensitive material in a development process. The depth and 
the width of the servo groove are determined ty the 
30 intensity of the beam b 2 and the width of the radiation 
spot V 2 , respectively. After the master disc has been 
developed it may be coated with, for exaiple, a silver layer. 
Subsequently, this disc may be used in known manner far 
the manufacture of matrices, which are employed for the 
35 manufacture of a large number of replicas. 

If the chief rdys of the beams b, and bj are 
situated in the same X-Y plane, the radiation spots V 1 and 
V 3 are super lirposed, as shown in the Inset In the right- 
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hand part of Figure 9, assuming that the mirror a 
h2 and 4 3 are disposed at angles of h 5 ° to said chief 
raye. Alternatively, the radiation epots may be shifted 
in the tangential direction of the disc, i.e. in the 

In!t7? a ^ P±SUre ^ ±n 8UCh a ^ -^^ion 
spot V, is situated in front. For this purpose the radiation 
paths of the beams b, and b 2 should be shifted slightly 
relative to each other in the Y-direction. 

For recording continous servo tracks and sector 
addresses between the turns of the servo tracks it is in — 
principle possible to use an arrangement similar to that 
shown in Figure 9, in which the modulator 4 9 is always at 
the intermediate level and the modulator kl is switched 
between the high level and the zero level with a high 
frequency when the sector addressee are being recorded. 
The radial shift of the radiation spots V, and V 
relative to each other can be obtained, for example, by 
positioning the mirror k2 at an angle which differs 
slightly from k 5 ° relative to the chief ray of the beam b , 
as is shown in Figure 10. This Figure shows only that *' 
part of the radiation path where the beams are given 
different directions, i.e. the part beginning at the 
mirror h2» 

Figures 9 and 10 show the basic diagram of the 
apparatus for recording the sector addresses and the servo- 
track portions, in which apparatus a number of variants are 
possible. For example, the radiation-source system may 
comprise only one laser followed by a beam splitter, la 
order to minimize the loss of intensity this beam splitter 
and the beam splitter kj are preferably polarisation- 
dependent beam splitters and the single radiation source, 
or the double radiation source 3 4, 35. should be capable 
of producing two beams which are polarised perpendicularly 
to each other. It is also possible to employ wavelength- 
selective beam splitters in conjunction with a single or 
double radiation source, emitting two different wavelengths. 
A shift of the radiation spots V, and V 2 in a radial 
direction, the X-direction in Figure 9 , can also be 
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obtained by an optical wedge in the path of the beam b , 
the mirror 42 extending parallel to the beam-splitting 2 
mirror 43. 



The user of the record-carrier tody should have a 

6 recording/read apparatus at his disposal for recor- 

ding information and reading this information, and for reading 
the sector addresses both during recording and during infor- 
mation reading. Such combined apparatus are known, for example 
from United States Patent Specification no. 4,363,116 and 

10 British Patent Specification no. 2,097,150. The known apparatus 
are suitable for use In conjunction with a record-carrier body 
in which the sector addresses occupy the same radial positions as 
the associated servo-track portions. lor a record-carrier body 
in which the servo-track portions constitute continuous tracks 

15 and the sector addresses are situated between the turns of the 
servo track, the tracking system* the known write/read 
apparatus may be modified In such a way that the scanning spot 
is held at a constant distance from the servo track In a way 
similar to that described in British Patent Specification 

20 2,013,489 for a record carrier with deep and shallow tracks. 
Another possibility is to provide the known write/read apparatus 
with means for the formation of an additional radiation spot for 
the purpose of tracking. 

Figure 11 shows an example of such an apparatus. This 
25 Figure only shows the elements of the tracking system. The ele- 
ment 60 is a radiation source, for example a diode laser, which 
produces a beam bj. The lenses ^ and bj constitute a beam- 
widening telescope which ensures that the beam bg fills the pupil 
of theobjective system 67 correctly. Instead of the telescope a 
30 lens may be used, which is arranged between the mirror 65 and the 
objective system 67. The beam reaches this objective system after 
reflections from the mirror 63, the beam-splitting mirror 64 and 
the mirror 65. The objective systemfocusses the beam bj to form 
a diffraction-limited radiation spot V 3 on the recording layer 18 
35 of the record-carrier body U This body can be rotated about an 
axis 68, and the mirror 65 and the objective system 67 can be roved 
together In a radial direction relative to the record-carrier body, 
the X-dlrectlon in Figure 11, as Indicated by the mirror 75. 
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The mirror 63 and the beam-splitting mirror 65 serve 
to couple the auxiliary bean bj into the mainradiaticn path 
of the apparatus, so that all the beams pass through the sane ob- 
jective system* The main radiation path is represented schema- 

6 tically by a broad bean b Q ^ < b o,2* ^^cated by double arrows. 
The block 69 together with the mirror 66 and the objective system 
67 constitute the known part of the apparatus* As is described In 
United States Patent Specification no. 4,363,116, it is possible 
to use only one radiation spot both for recording and reading. 

10 in that case the block 69 ccnprises one radiation source, 

for exanple a diode laser, a beam-widening and oollimatlng lens 
system, a modulator, a radiation-sensitive detection syste, and 
a beam splitter for diverting the radiation which has been re- 
flected by the record carrier body to the detection system which 

15 supplies the address signals and the information signals. 

Another version of the block 69 produces tiro 
radiation beams b^ 1 and b Q 2 **ich are f ocussed by the 
objective system to form two radiation spots V 1 and V 2 
which are shifted relative to each other in the tangential 

20 direction of the record-carrier body, i.e. in the Y- 
direction in Figure 11. The radiation spots V., V 2 and V 3 
have the sane dimensions. In the present exanple the 
block 69 comprises, for exanple, tuo diode lasers, a beam 
splitter far recanbdning the two laser beans after one of 

25 then has passed through a modulator, a second beam splitter 
for diverting the beans reflected by the record-carrier 
body, a third beam splitter for separating the t*o beams, and 
a separate detection system for each of the beams. The 
beam b Q 1 , which forms the radiation spot V 1 , serves 

30 for reading the clock signals and the addresses and for 
recording the information, and the beam 1*0,2' forms 
the radiation spot V 2 , is enployed for reading the 
information. Par further details about a block 69 which 
is capable of producing one or two radiation beans reference 
35 is roads to the United States Patent Specific at io n no. 
4,363,116 and British Patent Specification no. 2,097,150, 
respectively. 
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The auxiliary beam bj is reflected by the recard- 
carrier body and returns along itself until it reaches a 
beam splitter 70. This beam splitter reflects a part of the 
beam ^ to a radiation-sensitive detection system conprising 

6 two detectors 71 and 72. The output signals of these 
detectors are applied to a differential amplifier 73. The 
output signal S r of this amplifier contains information 
about the magnitude and the direction of a deviation 
between the centre of the radiation spot V 3 and the 

10 central axis of the servo track. This signal is employed 
for correcting the radial position of the radiation spot 
v 3 31x3 those of the radiation spots V, and V 2 , for 
example by pivoting the mirror 65 in the direction indicated 
by the arrow 66 by means of an actuator 74 to which the 

is signal s f is applied. 
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CLAIMS 




1. A record-carrier body in which a user can record 

information by means of optical radiation, which record- 
carrier body comprises a substrate and a recording layer 
on said substrate and which has been provided with a pre- — 

5 formed and optically detectable relief structure of servo 
track portions and sector addresses in which address 
information about associated recordable portions of the 
record-carrier body is contained in the form of optically 
detectable areas which alternate with intermediate areas 9 

10 which areas in the sector addresses have another phase 
depth than the servo-track portions , characterized in that 
the maximum width of the servo-track portions is at least 
609ft of the track period, transverse to the track direction, 
and is at least of the order of twice the maximum width of 

15 the sector-address areas* 

2 » A record-carrier body, in which a user can record 

information by means of optical radiation, which record 
carrier body comprises a substrate and a recording layer 
on said substrate and which has been provided with a 

20 preformed and optically detectable relief structure of 

servo-track portions and sector addresses in which address a 
information about associated recordable portions of the 
record-carrier body is contained in the form of optically 
detectable areas which alternate with intermediate areas, 

25 which areas in the sector addresses have another phase depth 
than the servo-track portions, characterized in that the 
servo-track portions constitute continuous tracks and the 
sector addresses are situated between servo tracks which are 
situated adjacent each other in a direction transverse to 

30 the track direction, 

3« An apparatus for forming a structure similar to 

the structure of servo-track portions and sector 
addresses of the record-carrier body as claimed in Claim 1 
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or 2, comprising a radiationsource system for producing two 
radiation beams, a separate intensity modulator for each of 
the beams, and an objective system for focussing the beams 
to form two radiation spots of different dimensions, 

* characterized in that the smaller radiation spot is 

employed for recording the sector addresses and the larger 
radiation spot for recording the servo-track portions. 
k. An apparatus as claimed in Claim 3, characterized 

in that the two radiation spots have the same position 

10 viewed in a direction transverse to the longitudinal 
direction of the servo- track portions to be recorded. 

5. An apparatus as claimed in Claim 3, characterized in 
that the two radiation spots are shifted relative to each 
other viewed in a direction transverse to the longitudinal 

15 direction of the servo-track portions to be recorded. 

6. An apparatus for recording and reading information in 
a record-carrier body as claimed in Claim 2, which apparatus 
comprises a radiation-source system for producing a single or 
double write/read beam, an intensity modulator arranged in 

20 the path of the beam, and an object±» system for focussing 
the beam to form a single or double write/read spot, 
characterized in that there is provided an auxiliary beam 
for the purpose of tracking, which auxiliary beam is focussed 
by means of the objective system to form an auxiliary 

25 radiation spot which, viewed in a direction transverse to 
the direction of a servo track, is shifted relative to the 
single or double write/read spot over a distance equal to 
half the track period in a direction transverse to the track 
direction. 



30 



7. A record carrier comprising a record-carrier body 

as claimed in Claim 2, in which information has been 
recorded, characterized by continuous servo tracks between 
which sector addresses are situated, information areasbeing 
recorded between successive sector addresses, viewed in the 
35 track direction. 
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